
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Editors: 
 
Benoit Chachuat 
Olivier Bernard 
Julio E. Normey-Rico 
 

 

 

12th IFAC Symposium on 
Dynamics and Control of 
Process Systems 
Including Biosystems 
(DYCOPS 2019) 

 
IFAC PapersOnline Volume 52, Issue 1 

Florianopolis, Brazil 
23 – 26 April 2019 

Part 1 of 2 

ISBN: 978-1-7138-0743-8 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
To the extent permissible under applicable laws, no responsibility is assumed by the Owner, the Publisher 
or the Licensee for any injury and/or damage to persons or property as a result of any actual or alleged 
libelous statements, infringement of intellectual property or privacy rights, or products liability, whether 
resulting from negligence or otherwise, or from any use or operation of any ideas, instructions, procedures, 
products or methods contained in the material therein. 
 
The publication of an advertisement in the POD Edition does not constitute on the part of the Owner, the 
Publisher or the Licensee a guarantee or endorsement of the quality or value of the advertised products or 
services described therein or of any of the representations or the claims made by the advertisers with 
respect to such products or services. 
 
 
 
Copyright© (2019) by IFAC (International Federation of Automatic Control) 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2020) 
  
For permission requests, please contact the publisher, Elsevier Limited 
at the address below. 
  
Elsevier Limited 
The Boulevard, Langford Lane 
Kidlington 
Oxford  OX5 1GB  UK  
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

PART 1 
 

CONTROL OF SELF-ASSEMBLY WITH DYNAMIC PROGRAMMING ................................................................... 1
Martha A. Grover, Daniel J. Griffin, Xun Tang 

 

SIMULTANEOUS STATE AND PARAMETER ESTIMATION USING ROBUST RECEDING-
HORIZON NONLINEAR KALMAN FILTER ................................................................................................................ 10

Pavanraj H. Rangegowda, Sachin C. Patwardhan, Lorenz T. Biegler, Siddhartha Mukhopadhyay 
 

BATCH AND MOVING HORIZON ESTIMATION FOR SYSTEMS SUBJECTED TO NON-
ADDITIVE STOCHASTIC DISTURBANCES ................................................................................................................ 16

Devyani Varshney, Sachin C. Patwardhan, Mani Bhushan, Lorenz T. Biegler 
 

DETECTION AND ESTIMATION OF MOVING OBSTACLES FOR A UAV ........................................................... 22
Thi Thoa Mac, Cosmin Copot, Clara M. Ionescu 

 

A GMM-MRF BASED IMAGE SEGMENTATION APPROACH FOR INTERFACE LEVEL 
ESTIMATION .................................................................................................................................................................... 28

Zheyuan Liu Hariprasad Kodamana, Artin Afacan Biao Huang 
 

SPARSE OPTIMIZATION FOR IMAGE RECONSTRUCTION IN ELECTRICAL IMPEDANCE 
TOMOGRAPHY ................................................................................................................................................................. 34

Santhosh Kumar Varanasi, Chaitanya Manchikatla, Venkata Goutham Polisetty, Phanindra Jampana 
 

FAST RTO APPLIED TO A COMMERCIAL SOFC SYSTEM .................................................................................... 40
T. de Avila Ferreira, Z. Wuillemin, A.G. Marchetti, D. Bonvin 

 

ECONOMICS OPTIMIZING CONTROL WITH MODEL MISMATCH BASED ON MODIFIER 
ADAPTATION .................................................................................................................................................................... 46

Reinaldo Hernández, Sebastian Engell 
 

MODIFIER-ADAPTATION SCHEMES EMPLOYING GAUSSIAN PROCESSES AND TRUST 
REGIONS FOR REAL-TIME OPTIMIZATION ............................................................................................................ 52

E.A. del Rio Chanona, J.E. Alves Graciano, E. Bradford, B. Chachuat 
 

FILTER-BASED ADDITIONAL CONSTRAINTS TO RELAX THE MODEL ADEQUACY 
CONDITIONS IN MODIFIER ADAPTATION ............................................................................................................... 58

A. Papasavvas, G. Francois 
 

AN ADMM ALGORITHM FOR INCORPORATING STRUCTURAL CONSTRAINTS IN SELF-
OPTIMIZING CONTROL ................................................................................................................................................. 64

Jonatan Ralf Axel Klemets, Morten Hovd 
 

ADAPTIVE FLUX VARIABILITY ANALYSIS: A TOOL TO DEAL WITH UNCERTAINTIES............................ 70
T. Abbate, L. Dewasme, Ph. Bogaerts, A. Vande Wouwer 

 

INTERPLAY OF SHADOW PRICE, PHENOTYPE AND ALTERNATIVE OPTIMAL 
SOLUTIONS IN FLUX BALANCE ANALYSIS ............................................................................................................. 76

Matthew Hilliard, Q. Peter He, Jin Wang 
 

FBA-BASED PREDICTION OF BIOMASS AND ETHANOL CONCENTRATION TIME 
PROFILES IN SACCHAROMYCES CEREVISIAE FED-BATH CULTURES .......................................................... 82

J. Plaza, Ph. Bogaerts 
 

IDENTIFICATION OF A DYNAMIC METABOLIC FLUX MODEL FOR A MAMMALIAN CELL 
CULTURE ........................................................................................................................................................................... 88

Mariana Carvalho, Ali Nikdel, Jeremiah Riesberg, Delia Lyons, Hector Budman 
 

IN SILICO OPTIMIZATION OF LIPID PRODUCTION IN RHODOSPORIDIUM TORULOIDES 
BY GENE KNOCKOUT STRATEGIES........................................................................................................................... 94

María Teresita Castañeda, Sebastián Nuñez, Claudio Voget, Hernán De Battista 
 

FRACTAL BRANCH-LIKE FRACTAL SHELL-AND-TUBE HEAT EXCHANGERS: A CFD 
STUDY OF THE SHELL SIDE PERFORMANCE ....................................................................................................... 100

Niall Foster, Daniel Sebastia-Saez, Harvey Arellano-Garcia 
 

APPLICATION OF WAVELETS FOR EVALUATION OF SOFT SENSORS UNDER IRREGULAR 
SAMPLING OF OUTPUT MEASUREMENTS ............................................................................................................. 106

Andrei Torgashov, Anton Goncharov, Fan Yang 
 

MOVING-HORIZON GUARANTEED PARAMETER ESTIMATION ..................................................................... 112
Petra Artzová, Radoslav Paulen 

 

CONVEX ENCLOSURES FOR CONSTRAINED REACHABILITY TUBES........................................................... 118
Mario E. Villanueva, Xuhui Feng, Radoslav Paulen, Benoît Chachuat, Boris Houska 

 

HYBRID NMPC APPLIED TO A SOLAR-POWERED MEMBRANE DISTILLATION SYSTEM ....................... 124
Juan D. Gil, Paulo R.C. Mendes, G.A. Andrade, Lidia Roca, ... Manuel Berenguel 

 



OPTIMAL STARTUP OPERATION OF A PRESSURE SWING ADSORPTION .................................................... 130
Parth Sinha, Nitin Padhiyar 

 

TUNING OF MODEL PREDICTIVE CONTROL BASED ON HYBRID OPTIMIZATION .................................. 136
Sergio A.C. Giraldo, Príamo A. Melo, Argimiro R. Secchi 

 

INCORPORATION OF PARAMETER PREDICTION MODELS OF DIFFERENT FIDELITY 
INTO JOB SHOP SCHEDULING................................................................................................................................... 142

Teemu J. Ikonen, Iiro Harjunkoski 
 

A NOVEL INTELLIGENT MODEL INTEGRATING PLSR WITH RBF-KERNEL BASED 
EXTREME LEARNING MACHINE: APPLICATION TO MODELLING PETROCHEMICAL 
PROCESS........................................................................................................................................................................... 148

Qun-Xiong Zhu, Xiao-Han Zhang, Yanqing Wang, Yuan Xu, Yan-Lin He 
 

ITERATIVE LEARNING CONTROL APPLIED TO A RECENTLY PROPOSED MECHANICAL 
VENTILATOR TOPOLOGY .......................................................................................................................................... 154

Adler Fonseca de Castro, Leonardo Antônio Borges Tôrres 
 

ADVANCED SIMULATION AND ANALYSIS OF MIMO DEAD TIME COMPENSATOR AND 
PREDICTIVE CONTROLLER FOR ETHANOL DISTILLATION PROCESS ........................................................ 160

Igor M.L. Pataro, Marcus V. Americano da Costa, Babu Joseph 
 

LPV-FILTERED PREDICTIVE CONTROL DESIGN FOR FAULT-TOLERANT ENERGY 
MANAGEMENT .............................................................................................................................................................. 166

Marcelo Menezes Morato, Paulo Renato da Costa Mendes, Julio Elias Normey-Rico, Carlos Bordons 
 

FREQUENCY DOMAIN EVALUATION AND REDESIGN OF INVERTED DECOUPLER ................................. 172
Anna Paula V. de A. Aguiar, George Acioli Júnior, Péricles R. Barros 

 

VALIDATION OF THE KC AUTOTUNING PRINCIPLE ON A MULTI-TANK PILOT PROCESS ................... 178
Robin De Keyser, Cristina I. Muresan 

 

A NOVEL PID AUTOTUNING APPROACH: HOW TO CORRECT BAD TUNING BY CLOSED-
LOOP PERFORMANCE ASSESSMENT ...................................................................................................................... 184

Denilson de O. Francisco, Jorge O. Trierweiler, Marcelo Farenzena 
 

DATA-DRIVEN APPROACH FOR CURRENT CONTROL IN DC-DC BOOST CONVERTERS......................... 190
Chrystian L. Remes, Gustavo R. Gonçalves da Silva, Alex Treviso, Marcos A.J. Coelho, Lucíola Campestrini 

 

REVISION OF THE ASYMPTOTIC METHOD AND THE ERROR BOUND VALIDATION ............................... 196
Rodrigo Juliani C.G., Claudio Garcia 

 

PREDICTIVE CONTROLLER APPLIED TO A PH NEUTRALIZATION PROCESS ........................................... 202
L. Estofanero, R. Edwin, Garcia Claudio 

 

MODEL REFERENCE BASED TUNING FOR FRACTIONAL-ORDER 2DOF PI CONTROLLERS 
WITH A ROBUSTNESS CONSIDERATION ................................................................................................................ 207

O. Arrieta, D. Castillo, R. Vilanova, J.D. Rojas 
 

ROBUST STABILIZATION OF TIME-VARYING DELAY SYSTEMS WITH PREDICTOR-
OBSERVER BASED CONTROLLER ............................................................................................................................ 213

A. Gonzalez, A. Castillo, P. Garcia, P. Albertos 
 

ADAPTIVE FUZZY FEEDFORWARD-FEEDBACK CONTROLLER APPLIED TO LEVEL 
CONTROL IN AN EXPERIMENTAL PROTOTYPE .................................................................................................. 219

Felipe Matheus Mota Sousa, Vitória Matos Barbosa Amarante, Rodolpho Rodrigues Fonseca 
 

STRIBECK PARAMETERS ESTIMATION OF A DIAPHRAGM VALVE USING QUASI 
NEWTON METHOD ........................................................................................................................................................ 225

Fellipe G. Marques, Claudio Garcia 
 

CLOSED-LOOP RESCHEDULING USING DEEP REINFORCEMENT LEARNING ........................................... 231
Jorge A. Palombarini, Ernesto C. Martínez 

 

BIOREACTOR SCALING ENHANCES FEEDBACK CONTROL OF CONCENTRATION, 
RATES, AND YIELDS. .................................................................................................................................................... 237

Pedro A. Lira Parada, Even Pettersen, Nadav Bar 
 

A DYNAMIC MODEL OF MEMBRANE RECOVERY MECHANISMS IN BACTERIA 
FOLLOWING HIGH PRESSURE PROCESSING........................................................................................................ 243

B. Nikparvar, A. Subires, M. Capellas, M. Hernandez, N. Bar 
 

ASSESSMENT OF THE PLANTWIDE CONTROL STRUCTURE IN A PECTIN PRODUCTION 
PLANT ............................................................................................................................................................................... 251

F.D. Bähner, P.A. Santacoloma, J.K. Huusom 
 

CONTROL STRATEGIES OF A WASTEWATER TREATMENT PLANT ............................................................. 257
Laurentiu Luca, Ramon Vilanova, George Adrian Ifrim, Emil Ceanga, ... Marian Barbu 

 

A DYNAMICAL SYSTEMS APPROACH FOR PINEAPPLE CRYOPRESERVATION ANALYSIS.................... 263
A. Villalobos-Olivera, J. García-Brizuela, S. Olaru, P. Rodriguez-Ayerbe, M. Martinez-Montero 

 



A FAST EXTREMUM-SEEKING APPROACH FOR THE METHANISATION OF ORGANIC 
WASTE IN AN ANAEROBIC BIOREACTOR ............................................................................................................. 269

Alejandro Vargas, Alfonso Sepíuveda-Gálvez, Julián D. Barrios-Pérez 
 

OPEN-SOURCE LOW-COST HARDWARE-IN-THE-LOOP SIMULATION PLATFORM FOR 
TESTING CONTROL STRATEGIES FOR ARTIFICIAL PANCREAS RESEARCH............................................. 275

Luisa Fernanda Quesada, José David Rojas, Orlando Arrieta, Ramon Vilanova 
 

CONTROL STRATEGY OF A PNEUMATIC ARTIFICIAL MUSCLE FOR AN EXOSKELETON 
APPLICATION ................................................................................................................................................................. 281

Villena Prado Giancarlo, Castro Sanchez Miguel B. 
 

RETRACTION NOTICE TO “A NOVEL NONLINEAR VSG INTEGRATING ELM WITH NOISE 
INJECTION FOR ENHANCING ENERGY MODELLING AND ANALYSIS ON SMALL DATA” 
IFAC PAPERSONLINE 52 (2019) 287–292 ................................................................................................................... N/A

Tong Zou, Xiaohan Zhang, Yanqing Wang, Yuan Xu, ... Yan-Lin He 
 

FEATURE EXTRACTION IN AN ENSEMBLE OF MULTIPLE LOCAL CLASSIFIERS FOR 
FAULT DIAGNOSIS IN INDUSTRIAL PROCESSES ................................................................................................. 293

Gustavo B. Santi, Arthur A. Assis, Victor N. Rebli, Patrick M. Ciarelli, ... Celso J. Munaro 
 

OSCILLATION DETECTION AND DIAGNOSIS IN PROCESS INDUSTRIES BY PATTERN 
RECOGNITION TECHNIQUE....................................................................................................................................... 299

Jônathan W.V. Dambros, Marcelo Farenzena, Jorge O. Trierweiler 
 

IDENTIFICATION AND ACCOMMODATION OF CONTROL ACTUATOR FAULTS USING 
MULTI-RATE SAMPLED MEASUREMENTS ............................................................................................................ 305

James T. Allen, Nael H. El-Farra 
 

MOVING HORIZON ESTIMATION OF FAULTS IN RENEWABLE MICROGRIDS ......................................... 311
Bruno M. Lima, Marcelo Menezes Morato, Paulo R.C. Mendes, Julio E. Normey-Rico 

 

IDENTIFICATION OF THE DYNAMIC MODEL OF A PETROCHEMICAL FURNACE OF 
50MW FOR IMPLEMENTATION OF MPC CONTROL............................................................................................ 317

Carlos Roberto Chaves, Juliani C.G. Rodrigo, Claudio Garcia 
 

A NOVEL PHENOMENOLOGICAL BASED MODEL OF AN UPSTREAM HYDRO-CLASSIFIER 
FOR CONTROL PURPOSES ......................................................................................................................................... 323

Diego A. Muñoz, Rene Serna, Andres F. Obando, Hernan Alvarez 
 

LYAPUNOV-BASED ONLINE PARAMETER ESTIMATION IN CONTINUOUS FLUIDIZED BED 
SPRAY AGGLOMERATION PROCESSES .................................................................................................................. 329

Ievgen Golovin, Eric Otto, Robert Dürr, Stefan Palis, Achim Kienle 
 

KINETIC MODEL DISCRIMINATION FOR METHANOL AND DME SYNTHESIS USING 
BAYESIAN ESTIMATION.............................................................................................................................................. 335

Andrea Bernardi, Lucian Gomoescu, Jialu Wang, Constantinos C. Pantelides, ... Benoît Chachuat 
 

SLOW GAS FLOW PASSING A SOLID IS A CONVECTION/DIFFUSION EQUATION...................................... 341
Delphine Bresch-Pietri, Nicolas Petit 

 

A DISCONTINUOUS-GALERKIN FINITE-ELEMENT METHOD FOR SIMULATION OF 
PACKED BED CHROMATOGRAPHIC PROCESSES ............................................................................................... 346

A. Hørsholt, L.H. Christiansen, K. Meyer, J.K. Huusom, J.B. Jørgensen 
 

DETERMINING A UNIQUE SOLUTION TO UNDERDETERMINED METABOLIC NETWORKS 
VIA A SYSTEMATIC PATH THROUGH THE MOST ACCURATE FLUXES ....................................................... 352

Khadija Mhallem Gziri, Philippe Bogaerts 
 

MANAGEMENT OF AN INTEGRATED NETWORK OF WASTEWATER TREATMENT 
PLANTS FOR IMPROVING WATER QUALITY IN A RIVER BASIN.................................................................... 358

C.E. Robles-Rodriguez, A. Ben-Ayed, J. Bernier, V. Rocher, D. Dochain 
 

NETWORK REPRESENTATION AND ANALYSIS OF A LARGE-SCALE WASTEWATER 
TREATMENT PLANT ..................................................................................................................................................... 364

Francesco Corona, Michela Mulas, Anna Mikola, Anna Kuokkanen, ... Riku Vahala 
 

A SLOPE SEEKING-BASED APPROACH FOR OPTIMAL AND SUB-OPTIMAL SISO PROCESS 
CONTROL: APPLICATION TO MICROALGAE CULTURE ................................................................................... 370

Christian Feudjio, Laurent Dewasme, Jean-Sebastien Deschenes, Alain Vande Wouwer 
 

MODEL DEVELOPMENT AND LIGHT EFFECT ON A ROTATING ALGAL BIOFILM ................................... 376
Ouassim Bara, Hubert Bonnefond, Olivier Bernard 

 

OPTIMAL SENSOR SELECTION FOR ACTIVE FAULT DIAGNOSIS USING TEST 
INFORMATION CRITERIA .......................................................................................................................................... 382

Kyle A. Palmer, George M. Bollas 
 

EXTENSION OF THE DO-MPC DEVELOPMENT FRAMEWORK TO REAL-TIME 
SIMULATION STUDIES ................................................................................................................................................. 388

Alexandru Tatulea-Codrean, Clemens Lindscheid, Rafael Farrera-Saldana, Sebastian Engell 
 



DYNAMIC OPTIMIZATION OF A FED-BATCH MICROGEL SYNTHESIS ........................................................ 394
Falco Jung, Franca A.L. Janssen, Adrian Caspari, Hendrik Spütz, ... Alexander Mitsos 

 

ENERGY-EFFICIENT OPERATION OF A MEDIUM DENSITY FIBREBOARD DRYER 
THROUGH NONLINEAR MPC ..................................................................................................................................... 400

Pedro Santos, José L. Pitarch, César de Prada 
 

CONTROL OF MULTI-CHAMBER CONTINUOUS FLUIDIZED BED SPRAY GRANULATION ..................... 406
Stefan Palis 

 

BALANCED MODEL ORDER REDUCTION METHOD FOR SYSTEMS DEPENDING ON A 
PARAMETER .................................................................................................................................................................. 412

Carles Batlle, Néstor Roqueiro 
 

ERROR BOUNDS FOR IDENTIFICATION OF A CLASS OF CONTINUOUS LTI SYSTEMS............................ 418
Venkata Goutham Polisetty, Santhosh Kumar Varanasi, Phanindra Jampana 

 

IDENTIFICATION OF LOW ORDER LAGUERRE PLUS TIME-DELAY MODELS WITH 
OPTIMAL POLE ESTIMATION ................................................................................................................................... 424

Renato A.L. de Andrade, Péricles R. Barros, Rafael B.C. Lima 
 

ONLINE SPARSE CORRENTROPY KERNEL LEARNING FOR OUTLIER-ROBUST SYSTEM 
IDENTIFICATION .......................................................................................................................................................... 430

Michael S. Duarte, Guilherme A. Barreto 
 

RECURSIVE SYSTEM IDENTIFICATION USING OUTLIER-ROBUST LOCAL MODELS .............................. 436
Jessyca A. Bessa, Guilherme A. Barreto 

 

MODEL ANALYSIS OF HEAT TRANSFER BY HAMMERSTEIN SYSTEMS AND OPTICAL 
INSTRUMENTATION ..................................................................................................................................................... 442

Hugo O. Garcés, Jonathan M. Palma, Alejandro J. Rojas, Victor Valdebenito 
 

OPTIMAL GRADE TRANSITIONS IN A GAS-PHASE POLYMERIZATION FLUIDIZED BED 
REACTOR ......................................................................................................................................................................... 448

Yajun Wang, George S. Ostace, Rita A. Majewski, Lorenz T. Biegler 
 

THE AUTONOMOUS INDUSTRIAL PLANT -FUTURE OF PROCESS ENGINEERING, 
OPERATIONS AND MAINTENANCE .......................................................................................................................... 454

Thomas Gamer, Mario Hoernicke, Benjamin Kloepper, Reinhard Bauer, Alf J. Isaksson 
 

DATA-DRIVEN ONLINE ADAPTATION OF THE SCENARIO-TREE IN MULTISTAGE MODEL 
PREDICTIVE CONTROL .............................................................................................................................................. 461

Mandar Thombre, Dinesh Krishnamoorthy, Johannes Jäschke 
 

PRACTICAL NONLINEAR MODEL PREDICTIVE CONTROL ALGORITHM FOR LONG 
SHORT-TERM MEMORY NETWORKS ..................................................................................................................... 468

Bernardo B. Schwedersky, Rodolfo C.C. Flesch, Hiago A.S. Dangui 
 

SEQUENTIAL L1 QUADRATIC PROGRAMMING FOR NONLINEAR MODEL PREDICTIVE 
CONTROL ......................................................................................................................................................................... 474

Dimitri Boiroux, John Bagterp Jørgensen 
 

FAST GENERALIZED PREDICTIVE CONTROL BASED ON ACCELERATED DUAL 
GRADIENT PROJECTION METHOD.......................................................................................................................... 480

Vinícius Berndsen Peccin, Daniel Martins Lima, Rodolfo César Costa Flesch, Julio Elias Normey-Rico 
 

EFFECTIVE RECURSIVE SET-MEMBERSHIP STATE ESTIMATION FOR ROBUST LINEAR 
MPC .................................................................................................................................................................................... 486

Carlos E. Valero, Radoslav Paulen 
 

A HIERARCHICAL MULTIGRID METHOD FOR OIL PRODUCTION OPTIMIZATION ................................. 492
Steen Hørsholt, Hamid Nick, John Bagterp Jørgensen 

 

MACHINE LEARNING MODELS TO SUPPORT RESERVOIR PRODUCTION OPTIMIZATION ................... 498
Alex F. Teixeira, Argimiro R. Secchi 

 

NMPC INTEGRATED WITH OPTIMIZATION LAYER IN OFFSHORE PRODUCTION ................................... 502
Leonardo D. Ribeiro, Argimiro R. Secchi, Thiago dAvila 

 

PDG PRESSURE ESTIMATION IN OFFSHORE OIL WELL: EXTENDED KALMAN FILTER VS. 
ARTIFICIAL NEURAL NETWORKS ........................................................................................................................... 508

Andressa Apio, Jônathan W.V. Dambros, Fabio C. Diehl, Marcelo Farenzena, Jorge O. Trierweiler 
 

OIL PRODUCTION MONITORING USING GRADIENT BOOSTING MACHINE LEARNING 
ALGORITHM .................................................................................................................................................................. 514

Timur Bikmukhametov, Johannes Jäschke 

 
 
 
 
 



PART 2 
 

MODELING AND ANALYSIS OF THE CROSS-TALK REGULATORS BETWEEN THE AKT 
AND ERK SIGNALING PATHWAYS ........................................................................................................................... 520

Yaman Arkun 
 

ANALYSIS OF TRANSCRIPTIONAL FEEDBACK STRATEGY FOR REDUCING 
INTERACTION IN GENE EXPRESSION PROCESSES............................................................................................. 526

Sebastián Nuñez, Fabricio Garelli, Jesús Picó, Hernán De Battista 
 

A NEW QUALITATIVE CONTROL STRATEGY FOR THE GENETIC TOGGLE SWITCH ............................. 532
Lucie Chambon, Jean-Luc Gouzé 

 

DYNAMIC TRANSCRIPTOMIC DATA REVEAL UNEXPECTED REGULATORY BEHAVIOR 
OF SCHEFFERSOMYCES STIPITIS ............................................................................................................................ 538

Matthew Hilliard, Q. Peter He, Jin Wang 
 

IDENTIFICATION OF NEURONAL NETWORKS FROM CALCIUM OSCILLATION DATA .......................... 544
Santhosh Kumar Varanasi, Sarpras Swain, Lopamudra Giri, Phanindra Jampana 

 

MPC WITH MACHINE LEARNING APPLIED TO RESOURCE ALLOCATION PROBLEM 
USING LAMBDA ARCHITECTURE............................................................................................................................. 550

Mauricio P. Dal Pont, Raul S. Ferreira, Wendell W. Teixeira, Daniel M. Lima, Julio E. Normey-Rico 
 

CLASSIFICATION OF PROFIT-BASED OPERATING REGIONS FOR THE TENNESSEE 
EASTMAN PROCESS USING DEEP LEARNING METHODS ................................................................................. 556

Piyush Agarwal, Hector Budman 
 

AN INTERNET-OF-THINGS ENABLED SMART MANUFACTURING TESTBED .............................................. 562
Devarshi Shah, Jin Wang, Q. Peter He 

 

PREDICTIVE, PRESCRIPTIVE AND DETECTIVE ANALYTICS FOR SMART 
MANUFACTURING IN THE INFORMATION AGE .................................................................................................. 568

Brenno C. Menezes, Jeffrey D. Kelly, Adriano G. Leal, Galo C. Le Roux 
 

INTERVAL SUPERPOSITION ARITHMETIC FOR GUARANTEED PARAMETER 
ESTIMATION ................................................................................................................................................................... 574

Junyan Su, Yanlin Zha, Kai Wang, Mario E. Villanueva, ... Boris Houska 
 

SET-MEMBERSHIP PARAMETER ESTIMATION: IMPROVED UNDERSTANDING OF 
MICROGEL POLYMERIZATION ............................................................................................................................... 580

Falco Jung, Adrian Caspari, Adel Mhamdi, Alexander Mitsos 
 

ADAPTIVE SCENARIO GENERATION FOR MULTISTAGE NMPC WITH SHRINKING 
HORIZONS........................................................................................................................................................................ 586

Flemming Holtorf, Alexander Mitsos, Lorenz T. Biegler 
 

ROBUST NMPC USING A MODEL-ERROR MODEL WITH ADDITIVE BOUNDS TO HANDLE 
STRUCTURAL PLANT-MODEL MISMATCH ........................................................................................................... 592

Sakthi Thangavel, Sankaranarayanan Subramanian, Sebastian Engell 
 

TUBE-BASED STOCHASTIC NONLINEAR MODEL PREDICTIVE CONTROL: A 
COMPARATIVE STUDY ON CONSTRAINT TIGHTENING ................................................................................... 598

Angelo D. Bonzanini, Tito L.M. Santos, Ali Mesbah 
 

STOCHASTIC ITERATIVE LEARNING MODEL PREDICTIVE CONTROL BASED ON 
STOCHASTIC APPROXIMATION ............................................................................................................................... 604

ByungJun Park, Se-Kyu Oh, Jong Min Lee 
 

A MULTI-ECHELON SUPPLY CHAIN MODEL FOR SUSTAINABLE ELECTRICITY 
GENERATION FROM MUNICIPAL SOLID WASTE ................................................................................................ 610

M. Mohammadi, S-L. Jämsä-Jounela, I. Harjunkoski 
 

INTEGRATION OF FOSSIL FUEL-BASED WITH BIO-BASED INDUSTRIES: THE USE OF 
WASTE STREAMS AND BIOMASS TO PRODUCE SYNGAS AND ADDED VALUE PRODUCTS.................... 616

Elham Ketabchi, Laura Pastor-Perez, Tomas Ramirez Reina, Harvey Arellano-Garcia 
 

MODEL PREDICTIVE CONTROL OF STOCHASTIC WASTEWATER TREATMENT PROCESS 
FOR SMART POWER, COST-EFFECTIVE AERATION .......................................................................................... 622

Peter A. Stentoft, Daniela Guericke, Thomas Munk-Nielsen, Peter S. Mikkelsen, ... Jan K. Møller 
 

MODELLING AND OBSERVER DESIGN FOR A METHANE BIOCONVERSION PROCESS........................... 628
Koen Michiels, Steffen Waldherr 

 

STATISTICAL MONITORING OF PROCESSES WITH MULTIPLE OPERATING MODES ............................. 635
Ruomu Tan, Tian Cong, Nina F. Thornhill, James R. Ottewill, Jerzy Baranowski 

 

OPERATING CONDITIONS ANALYSIS FOR A PARTIAL NITRITATION PROCESS WITH 
BIOMASS RETENTION. ................................................................................................................................................ 643

Martín Jamilis, Fabricio Garelli, Hernán De Battista, Eveline I.P. Volcke 
 



A POLYTOPIC INVARIANT SET BASED ITERATIVE LEARNING MODEL PREDICTIVE 
CONTROL ......................................................................................................................................................................... 649

Jingyi Lu, Furong Gao 
 

INTEGRATION BETWEEN DYNAMIC OPTIMIZATION AND SCHEDULING OF BATCH 
PROCESSES UNDER UNCERTAINTY: A BACK-OFF APPROACH ...................................................................... 655

Yael I. Valdez-Navarro, Luis A. Ricardez-Sandoval 
 

MULTI-MODEL ADAPTIVE INTEGRATION OF REAL TIME OPTIMIZATION AND MODEL 
PREDICTIVE CONTROL ............................................................................................................................................... 661

Raissa C. de Oliveira, Romero F. de Carvalho, Luz A. Alvarez 
 

ECONOMIC STOCHASTIC NONLINEAR MODEL PREDICTIVE CONTROL OF A SEMI-
BATCH POLYMERIZATION REACTION .................................................................................................................. 667

Eric Bradford, Marcus Reble, Ala Bouaswaig, Lars Imsland 
 

VARIABLE SELECTION FOR FAULT DETECTION AND IDENTIFICATION BASED ON 
MUTUAL INFORMATION OF ALARM SERIES ....................................................................................................... 673

Matthieu Lucke, Xueyu Mei, Anna Stief, Moncef Chioua, Nina F. Thornhill 
 

TURBOMACHINERY DEGRADATION MONITORING USING ADAPTIVE TREND ANALYSIS ................... 679
Marta Zagorowska, Arne-Marius Ditlefsen, Nina F. Thornhill, Charlotte Skourup 

 

ROBUST STATE ESTIMATION FOR FOULING EVOLUTION IN BATCH PROCESSES USING 
THE EM ALGORITHM .................................................................................................................................................. 685

Ouyang Wu, Lars Imsland, Edmund Brekke, Stefan M. Schneider, ... Matthias Roth 
 

DEMAND SIDE MANAGEMENT SCHEDULING FORMULATION FOR A STEEL PLANT 
CONSIDERING ELECTRODE DEGRADATION........................................................................................................ 691

Giancarlo Dalle Ave, Jesus Hernandez, Iiro Harjunkoski, Luca Onofri, Sebastian Engell 
 

PERFORMANCE-BASED MAINTENANCE PLANNING FOR ASSET FLEETS ................................................... 697
F. Schulze Spüntrup, G. Dalle Ave, L. Imsland, I. Harjunkoski 

 

ON-LINE ESTIMATION OF THE REACTION RATES IN BIOREACTORS FROM MULTIRATE 
SAMPLED OUTPUTS WITH MULTIPLE DELAYS................................................................................................... 703

C. Tréangle, M. Farza, M. M’Saad 
 

MULTI-MODE MODEL PREDICTIVE CONTROL AND ESTIMATION FOR UNCERTAIN 
BIOTECHNOLOGICAL PROCESSES .......................................................................................................................... 709

Bruno Morabito, Achim Kienle, Rolf Findeisen, Lisa Carius 
 

REACTION RATE ESTIMATION AND MODEL PREDICTIVE CONTROL OF HYBRIDOMA 
CELL CULTURES............................................................................................................................................................ 715

Federico Gorrini, Silvina Biagiola, José Luis Figueroa, Alain Vande Wouwer 
 

MODELLING THE ECOLOGICAL EFFECT OF THE GOLDEN MUSSEL INVASION IN 
URUGUAY RIVER .......................................................................................................................................................... 721

Marcelo M. Morato, Sunshine Ávila-Simas, David A. Reynalte-Tataje, Evoy Zaniboni-Filho, ... Julio E. Normey-
Rico 

 

ONLINE SCHEDULING: UNDERSTANDING THE IMPACT OF UNCERTAINTY ............................................ 727
Dhruv Gupta, Christos T. Maravelias 

 

ADVANCED NONLINEAR MULTI-LAYER PROCESS CONTROL FOR AUTOTROPHIC 
CULTIVATIONS ............................................................................................................................................................. 733

Flavia Neddermeyer, Rudibert King 
 

ROBUST CONTROL AND OBSERVATION OF NONLINEAR PROCESSES USING 
DISCONTINUITIES ......................................................................................................................................................... 739

Jaime A. Moreno 
 

A SUM-OF-SQUARES CONSTRAINED REGRESSION APPROACH FOR PROCESS MODELING ................. 754
José L. Pitarch, Antonio Sala, César de Prada 

 

GENERALIZATION AND COMPARATIVE STUDIES OF SIMILARITY MEASURES FOR JUST-
IN-TIME MODELING ..................................................................................................................................................... 760

Bingyun Yan, Fei Yu, Biao Huang 
 

GRAPH-BASED STRUCTURAL CONTROLLABILITY AND OBSERVABILITY OF STEAM 
ASSISTED GRAVITY DRAINAGE PRESSURE CHAMBER: A DATA DRIVEN APPROACH ........................... 766

Ajay Ganesh, Kejie Lyu, Richard J. Chalaturnyk, Ravindra Gudi, Vinay Prasad 
 

INVESTIGATION OF THE DIAGNOSTIC PROPERTIES OF SENSORS AND FEATURES IN A 
MULTIPHASE FLOW FACILITY CASE STUDY ...................................................................................................... 772

Anna Stief, James R. Ottewill, Jerzy Baranowski 
 

FEATURE-BASED DATA ALIGNMENT OF MULTI-STAGE BATCH PROCESSES AND ITS 
APPLICATION TO OPTIMIZATION ........................................................................................................................... 778

Xiaofeng Liu, Xiaoli Luan, Yanyan Yin, Fei Liu 
 



MODEL PREDICTIVE CONTROL WITH ADAPTIVE STRATEGY APPLIED TO AN ELECTRIC 
SUBMERSIBLE PUMP IN A SUBSEA ENVIRONMENT ........................................................................................... 784

Pedro de A. Delou, Julia P.A. de Azevedo, Dinesh Krishnamoorthy, Maurício B. de Souza, Argimiro R. Secchi 
 

CO2 SUBSEA SEPARATION: CONCEPT & CONTROL STRATEGIES................................................................. 790
André Felipe F. de Souza, Argimiro R. Secchi, Maurício B. de Souza 

 

NONLINEAR MODEL PREDICTIVE CONTROL FOR DISTURBANCE REJECTION IN 
ISOENERGETIC-ISOCHORIC FLASH PROCESSES ............................................................................................... 796

Tobias K.S. Ritschel, John Bagterp Jørgensen 
 

A DYNAMIC EXTREMUM SEEKING SCHEME APPLIED TO GAS LIFT OPTIMIZATION ........................... 802
Dinesh Krishnamoorthy, Jeongrim Ryu, Sigurd Skogestad 

 

USING A NEURAL NETWORK FOR ESTIMATING PLANT GRADIENTS IN REAL-TIME 
OPTIMIZATION WITH MODIFIER ADAPTATION ................................................................................................. 808

José Matias, Johannes Jäschke 
 

RESEARCH ON OPTIMIZATION OF CHARGE BATCH PLANNING BASED ON AUGMENTED 
LAGRANGIAN RELAXATION ALGORITHM ........................................................................................................... 814

Congxin Li, Baolong Yuan, Junhua Ren, Liangliang Sun, Juan Wang 
 

RESEARCH ON STEELMAKING-CONTINUOUS CASTING PRODUCTION SCHEDULING 
PROBLEM BASED ON AUGMENTED LAGRANGIAN RELAXATION ALGORITHM UNDER 
MULTI-COUPLING CONSTRAINTS ........................................................................................................................... 820

Liangliang Sun, Hang Jin, Yaqian Yu, Zhi Li, Jiali Xi 
 

OPTIMAL COORDINATION OF BATCH PROCESSES WITH SHARED RESOURCES..................................... 826
Carlos G. Palacín, Cesar de Prada 

 

SINGLE REFERENCE GRID CONTINUOUS-TIME FORMULATION FOR BATCH 
SCHEDULING .................................................................................................................................................................. 832

Hossein Mostafaei, Iiro Harjunkoski 
 

A THREE-STAGE SOLUTION ALGORITHM FOR CHEMICAL PRODUCTION SCHEDULING .................... 838
Hojae Lee, Christos T. Maravelias 

 

TOWARD THE OPTIMIZATION OF HYDROGEN, AMMONIA, AND METHANOL SUPPLY 
CHAINS ............................................................................................................................................................................ 844

Gerald S. Ogumerem, William W. Tso, C. Doga Demirhan, Seung Y. Lee, ... Efstratios N. Pistikopoulos 
 

DYNAMIC OPTIMIZATION APPLIED FOR MODELLING AND OPTIMAL CONTROL OF A 
PACKED BED REACTOR FOR CHEMICAL-LOOPING COMBUSTION.............................................................. 850

Marco Lucio, Luis Ricardez-Sandoval 
 

DYNAMIC REAL-TIME OPTIMISATION OF A CO2 CAPTURE FACILITY ....................................................... 856
Mathilde Hotvedt, Svein O. Hauger, Fredrik Gjertsen, Lars Imsland 

 

PREDICTIVE SIMULATION APPLIED TO REFINERY HYDROGEN NETWORKS FOR 
OPERATORS’ DECISION SUPPORT ........................................................................................................................... 862

Anibal Galan, Cesar De Prada, Gloria Gutierrez, Daniel Sarabia, Rafael Gonzalez 
 

NONLINEAR PREDICTIVE CONTROL APPLIED TO STEAM/WATER LOOP IN LARGE 
SCALE SHIPS ................................................................................................................................................................... 868

Shiquan Zhao, Ricardo Cajo, Robin De Keyser, Sheng Liu, Clara M. Ionescu 
 

STABILITY AND PERFORMANCE ANALYSIS OF CONTROL BASED ON INCOMPLETE 
MODELS ........................................................................................................................................................................... 874

Diogo Rodrigues, Håkan Hjalmarsson 
 

A LINEAR PARAMETER VARYING APPROACH FOR ROBUST DEAD-TIME 
COMPENSATION ........................................................................................................................................................... 880

Marcelo Menezes Morato, Julio E. Normey-Rico 
 

A NEW APPROACH TO ESTIMATE THE MINIMUM VARIANCE CONTROL LAW FOR 
NONMINIMUM PHASE MULTIVARIABLE SYSTEMS ........................................................................................... 886

Maria A.F. Lima, Jorge O. Trierweiler, Marcelo Farenzena 
 

A PLUG-IN PROCEDURE FOR HYBRIDIZATION OF PI CONTROLLERS ........................................................ 892
Mariella M. Quadros, Ignacio Rubio Scola, Valter J.S. Leite, Sophie Tarbouriech 

 

SYSTEMATIC DESIGN OF SPLIT RANGE CONTROLLERS ................................................................................ 898
Adriana Reyes-Lúa, Cristina Zotic, Krister Forsman, Sigurd Skogestad 

 

A NEW FILTERED HIGH GAIN OBSERVER DESIGN FOR THE ESTIMATION OF THE 
COMPONENTS CONCENTRATIONS IN A PHOTOBIOREACTOR IN MICROALGAE 
CULTURE.......................................................................................................................................................................... 904

M. Farza, A.E. Rodriguez-Mata, J. Robles-Magdaleno, M. M’Saad 
 

AN OPTIMAL CONTROL STRATEGY SEPARATING TWO SPECIES OF MICROALGAE IN 
PHOTOBIOREACTORS ................................................................................................................................................ 910

Walid Djema, Laëtitia Giraldi, Olivier Bernard 
 



PHOTOAUTOTROPH-METHANOTROPH COCULTURE – A FLEXIBLE PLATFORM FOR 
EFFICIENT BIOLOGICAL CO2-CH4 CO-UTILIZATION ....................................................................................... 916

Kiumars Badr, Matthew Hilliard, Nathan Roberts, Q. Peter He, Jin Wang 
 

DYNAMICS AND CONTROL OF A PERIODICALLY FORCED MICROALGAE CULTURE ........................... 922
Carlos Martínez, Francis Mairet, Pierre Martinon, Olivier Bernard 

 

CONTROL SYSTEM FOR PH IN RACEWAY PHOTOBIOREACTORS BASED ON WIENER 
MODELS............................................................................................................................................................................ 928

A. Pawlowski, J.L. Guzmán, M. Berenguel, F.G. Acién 
 

A MIXED-INTEGER LINEAR PROGRAMMING MODEL FOR THE OPTIMAL OPERATION 
AND DESIGN OF RESIDENTIAL NEIGHBOURHOODS.......................................................................................... 934

Bogdan Dorneanu, Tim Sidnell, Fiona Clarke, Evgenia Mechleri, Harvey Arellano-Garcia 
 

MINIMIZATION OF RESIDENTIAL ENERGY COSTS FOR PV-SWH AND PV-T SYSTEMS........................... 940
Yanyi Sun, Hong Yue, Jiangfeng Zhang, Campbell Booth 

 

ASSESSMENT OF SIMPLIFICATIONS TO A PSEUDO–2D ELECTROCHEMICAL MODEL OF 
LI-ION BATTERIES ........................................................................................................................................................ 946

XiangRong Kong, Brian Wetton, Bhushan Gopaluni 
 

PROCESS AS ENERGY STORAGE .............................................................................................................................. 952
Iiro Harjunkoski 

 

PROPOSAL OF AN OPTIMAL MULTI-OBJECTIVE TECHNIQUE FOR I/O PAIRING AND 
MULTI-LOOP TUNING OF INDEPENDENT CONTROLLERS............................................................................... 958

Juliani C.G. Rodrigo, Claudio Garcia 
 

MIMO PID TUNING FOR NONMINIMUM PHASE SYSTEMS: SETTING ATTAINABLE LIMITS 
FOR A STABLE BEHAVIOUR....................................................................................................................................... 964

José E.W. Santos, Jorge O. Trierweiler, Marcelo Farenzena 
 

MV BENCHMARK FOR NETWORKED CONTROL SYSTEMS WITH RANDOM 
COMMUNICATION DELAYS ...................................................................................................................................... 970

Guoyang Yan, Jinfeng Liu, Biao Huang 
 

PI/PID CONTROL DESIGN BASED ON A FRACTIONAL-ORDER MODEL FOR THE PROCESS .................. 976
H. Meneses, O. Arrieta, F. Padula, R. Vilanova, A. Visioli 

 

TUNING OF FRACTIONAL ORDER PID CONTROLLERS BASED ON THE FREQUENCY 
RESPONSE APPROXIMATION METHOD ................................................................................................................. 982

Gabriel L. Grandi, Jorge O. Trierweiler 
 

CONTROL OF A DUAL MODE SEPARATION PROCESS VIA MULTI-PARAMETRIC MODEL 
PREDICTIVE CONTROL ............................................................................................................................................... 988

Maria M. Papathanasiou, Baris Burnak, Justin Katz, Nilay Shah, Efstratios N. Pistikopoulos 
 

ROBUST FRACTIONAL ORDER PI CONTROL FOR CARDIAC OUTPUT STABILISATION ......................... 994
Isabela Birs, Dana Copot, Cristina I. Muresan, Robin De Keyser, Clara M. Ionescu 

 

EXERCISE-INDUCED HYPOGLYCEMIA IN TYPE 1 DIABETES: IN-SILICO COMPARISON 
BETWEEN ANNOUNCED AND UNANNOUNCED STRATEGIES IN CLOSED-LOOP CONTROL ................ 1000

Arthur Bertachi, Charrise M. Ramkissoon, Aleix Beneyto, Josep Vehí 
 

COMPOSITIONAL DATA ANALYSIS OF GLUCOSE PROFILES OF TYPE 1 DIABETES 
PATIENTS ...................................................................................................................................................................... 1006

Lyvia Biagi, Arthur Bertachi, Josep Antoni Martín-Fernández, Josep Vehí 
 

OPTIMAL CONTROL OF A GRID ASSISTED PHOTOVOLTAIC-HYDROGEN PRODUCTION 
SYSTEM .......................................................................................................................................................................... 1012

Gustavo A. de Andrade, José G. García-Clúa, Paulo R.C. Mendes, Julio E. Normey-Rico 
 

AN ARTIFICIAL PANCREAS BASED ON SIMPLE CONTROL ALGORITHMS AND 
PHYSIOLOGICAL INSIGHT ....................................................................................................................................... 1018

John Bagterp Jørgensen, Dimitri Boiroux, Zeinab Mahmoudi 
 

Author Index 


